Using T7 phage display to select GFP-based binders.
Filamentous phage do not display cytoplasmic proteins very effectively. As T7 is a cytoplasmic phage, released by cell lysis, it has been prospected as being more efficient for the display of such proteins. Here we investigate this proposition, using a family of GFP-based cytoplasmic proteins that are poorly expressed by traditional phage display. Using two single-molecule detection techniques, fluorescence correlation spectroscopy and anti-bunching, we show that the number of displayed fluorescent proteins ranges from one to three. The GFP derivatives displayed on T7 contain binding loops able to recognize specific targets. By mixing these in a large background of non-binders, these derivatives were used to optimize selection conditions. Using the optimal selection conditions determined in these experiments, we then demonstrated the selection of specific binders from a library of GFP clones containing heavy chain CDR3 antibody binding loops derived from normal donors inserted at a single site. The selected GFP-based binders were successfully used to detect binding without the use of secondary reagents in flow cytometry, fluorescence-linked immunosorbant assays and immunoblotting. These results demonstrate that specific GFP-based affinity reagents, selected from T7-based libraries, can be used in applications in which only the intrinsic fluorescence is used for detection.